High-phosphorus/zinc-free diet aggravates hypertension and cardiac dysfunction in a rat model of the metabolic syndrome.
Cardiac dysfunction is reported in patients with the metabolic syndrome. We assessed the effects of high-phosphorus and zinc-free diet on cardiovascular system in spontaneously hypertensive rats (SHR)/NDmcr-cp (SHR/cp), a rat model of the metabolic syndrome. We also investigated the effects of N-acetyl-L-cysteine (NAC), an antioxidant, on the development of cardiac dysfunction under such conditions. Male SHR/cp and control [Wistar Kyoto (WKY)] rats were divided into three groups and fed control diet (P 0.3% w/w, Zn 0.2% w/w) or high-phosphorus and zinc-free (P 1.2% w/w, Zn 0.0% w/w) diet. The latter group was treated with either NAC (1.5 mg/g per day) or vehicle from 6 to 18 weeks of age (n=6 or 8 for each group). High-phosphate and zinc-free diet increased systolic blood pressure in both WKY and SHR/cp. Echocardiography showed that high-phosphate and zinc-free diet markedly reduced left ventricular systolic and diastolic function in SHR/cp. Histopathologically, the same diet induced severe myocardial fibrosis in SHR/cp, and this effect was prevented by NAC. Whereas treatment with NAC prevented diastolic dysfunction induced by the same diet in WKY, it only improved systolic function but not diastolic function in SHR/cp. High-phosphate and zinc-free diet induced hypertension and cardiac dysfunction. These changes hamper the protective effects of NAC in the metabolic syndrome. The present study showed that consumption of high-phosphorus and zinc-free diet increased the myocardial expression of connective tissue growth factor and reduced the expression of metallothionein, which enhanced the development of severe cardiac dysfunction in rats with the metabolic syndrome. The results suggest that the metabolic syndrome seems to aggravate cardiac dysfunction and hamper the protective effects of antioxidant, NAC.